The purpose of the study was to determine the prevalence of obesity based on the Body Mass Index (BMI), waist circumference, and fat mass and fat percentage and to examine the relationship between BMI, waist circumference, fat mass and fat percentage as the measurement of obesity among university students. The participants were 305 students from Univesiti Pendidikan Sultan Idris (UPSI) aged between 18-25 years old with males (n =101) and females (n =204). Digital InBody Stadiometer was used to measure height. Body Composition Analyzer was used to determine body mass, fat percentage, fat mass and body mass index. Seca -SC100 tapes was used to measure waist circumference. The data was analysed using descriptive statistic to determine the prevalence of obesity and the Pearson correlation was used to determine the relationship between the variables being studied.
index has been assessed using Body Composition Analyzer (Inbody 3.0®, Biospace Co Ltd, Seoul, Korea). BMI were categorized as underweight ≤ 18.5 kg/m 2 , overweight 25.0 -29.9 kg/m 2 , and obese if BMI ≥ 30.0 kg/m 2 [32] . Waist circumference was measured on the skin around the abdomen at the level of the umbilicus with tape measurement Seca-SC100 (Hamburg, Germany). Waist circumference were categories as normal ≤ 93.5cm, overweight 94 -101.9 cm and obese > 102 cm for male and normal < 79 cm, overweight 80-87.9 cm and obesity 88.0 cm for female [31] .
Statistical analysis
Data analysis was conducted by using Statistical Package for Social Sciences version 20
(SPSS Inc., Chicago, IL, USA). Descriptive statistic was used to analyze the demographic and prevalence of obesity. The descriptive data were reported in mean, standard deviation, frequency and percentage. The relationship between anthropometric measures was examined using Pearson's correlation analysis. P value < 0.05 was set as significant value.
RESULTS
The basic characteristics of the participants are shown in Frequency of exercise (day per week) 1.29 ± 0.9 1.10 ± 0.9
Prevalence of obesity based on Body Mass Index (BMI).
The prevalence of obesity according to BMI was higher in men compared to females. 3.2 Prevalence of obesity based on waist circumference (cm). Table 3 showed the frequency and percentage waist circumference for male and female participants. The prevalence of overweight based on waist circumference was greater in females (71.6%) compared to males (64.3 %). Likewise, there was a higher percentage of obesity observed in females (28.4%) than in males (12.9%). mass index, waist circumference, fat mass and fat percentage to estimate obesity. Increases in fat mass and fat percentage were correlated with increases in obesity for female participants. Table 5 . Correlation between BMI, waist circumference, fat mass and fat percentage among female participants (n = 204).
DISCUSSION
The goal of this study was to evaluate the relationship between body mass index, waist circumference, fat percentage and fat mass to estimate obesity among Universiti Pendidikan Sultan Idris (UPSI) students. Results showed the prevalence of obesity according to BMI was higher in men compare to women. Overall, there was a strong positive correlation between body mass index, waist circumference, fat mass and fat percentage to estimate obesity. Therefore the outcome of this study strongly showed that increases in body composition were correlated with increases in obesity.
The estimation for health screening base on BMI can underestimated the risk of disease (Vargas, 2008) . Our results were in agreement with a number of studies mainly from Asia (Jingya, 2013; Gopalakrishnan, 2012; Banwell, 2009 ) which found that female population was associated with overweight and obesity. We speculated that in our study, the less frequency of exercise was probably one of the factors that may influence the high prevalence on overweight and obesity among UPSI students. indicated that the usage of waist circumference is useful to be used with BMI to estimate the prevalence of obesity for both genders. Indeed (Peltzer, 2014) suggested that BMI need supported by waist circumference to estimate the risk of disease predictor that is a useful replacement for the visceral adipose tissue area.
CONCLUSIONS
The present study has implications for the prevention of obesity in adult. should be engaged in this process since they also need to be involved in promoting and living healthy lives. Therefore, appropriate measures to prevent further progression of the problem must be taken right at this stage otherwise obesity could emerge as a public health problem in adults.
